Restoration of copper metabolism and rescue of hepatic abnormalities in LEC rats, an animal model of Wilson disease, by expression of human ATP7B gene.
Hepatic abnormalities in Long-Evans Cinnamon (LEC) rats, an animal model of Wilson disease (WD), were restored by the expression of the human ATP7B cDNA under the control of CAG promoter. Expression of ATP7B transcript and protein in the liver of the transgenic rats resulted in the restoration of biosynthesis of holoceruloplasmin and biliary copper excretion. Meanwhile, transgenic rats showed striking improvements in their hepatic abnormalities, i.e., rescue from fulminant hepatitis, late onset of hepatic cholangiofibrosis, suppression of hepatocellular carcinoma and much improved survival rates. Moreover, dramatic decreases were noted both in the levels of hepatic copper and iron in transgenic rats before the occurrence of hepatitis. These results indicated that the human ATP7B product compensated for the deficiency of the endogenous rattus protein and did function in intrahepatic copper transport by secreting copper into the plasma via incorporation into ceruloplasmin and by the excretion of copper into the bile, and that ATP7B is critical to hepatic dysfunctions in WD. This first successful transgenic rescue has important implications for the gene therapy of WD.